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May 31, 2006 
 
MEMORANDUM 
 
TO:  State Board of Regents 
 
From:  Richard E. Kendell 
 
Subject: Utah State University – Master of Science in Applied Environmental Geoscience, 
Effective Fall Semester, 2006 – Action Item 
 
Issue 
 
Utah State University requests approval to offer a Master of Science Degree in Applied 
Environmental Geoscience in the Department of Geology effective Fall Semester 2006. This 
program was approved by the institutional Board of Trustees in February 2003. 
 
Background 
 
The primary goal of this program is to produce highly trained terminal Master’s graduates who 
understand the fundamentals of Environmental Geoscience and are employable within both the 
public and private sector as consultants, managers, or teachers.  
 
Environmental Geoscience is the fastest growing specialization within the broad spectrum of earth 
systems science. During the last ten years, well over half of the graduates in Geology have 
become employed in positions that would be classified as Environmental Geoscience. The Master 
of Science Degree in Applied Environmental Geoscience (Plan B) is a terminal degree program 
that requires a combination of advanced courses selected from Geology offerings, as well as 
additional courses from other units on campus, such as Civil and Environmental Engineering, 
Plants, Soils & Biometeorology, Biology, Chemistry and Biochemistry, Mathematics and Statistics, 
and the College of Natural Resources. 
 
Geology undergraduate enrollments have nearly tripled over the last 10 years. This growth has 
occurred largely in response to new career opportunities in Environmental Geoscience and 
geotechnical areas, with significant recent growth linked to high energy prices and renewed growth 
in the petroleum and other energy-supply industries. 
 
The Department of Geology at Utah State University has had an advanced degree program in 
Geology at the Master’s level for over 75 years, making it one of the older graduate degree 
programs on campus. This program is an expansion of existing degree programs in Geology at 
both the BS and MS levels. Most of the courses needed to support this program are already being 
 2
taught either in the Geology Department or in related units on campus. The Geology Department 
provides program support for its course offerings in other departments as well. 
 
 
Policy Issues 
 
USHE institutions were supportive of the program and raised no policy issues. 
 
 
 
 
Commissioner’s Recommendation 
 
The Commissioner recommends that the Regents approve the request to offer a Master of Science 
Degree in Applied Environmental Geoscience at Utah State University effective Fall 2006.  
 
 
 
 
       ____________________________ 
       Richard E. Kendell, Commissioner 
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SECTION I: The Request 
 
Utah State University requests approval to offer a Master of Science Degree in Applied Environmental 
Geoscience in the Department of Geology effective Fall Semester 2006. This program was approved by 
the institutional Board of Trustees in February 2003. 
 
 
SECTION II: Program Description 
 
Complete Program Description  
 
Master’s of Science Degree in Applied Environmental Geoscience - AEG (Plan B). The Department offers 
advanced study leading to the MS Degree in Applied Environmental Geoscience. This terminal degree 
program requires a combination of advanced courses selected from Geology offerings, as well as additional 
courses from other units on campus, such as Civil and Environmental Engineering, Plants, Soils and 
Biometeorology, Biology, Chemistry and Biochemistry, Mathematics and Statistics, and the College of 
Natural Resources. Plan B only; see graduate requirements in USU graduate catalog for description of Plan 
B reports. 
 
Program Prerequisite: Bachelor’s Degree in Geology, Earth Science, or related science discipline. 
 
Grade Requirements: Only two grades of less than B (C to B-) will be accepted as part of the required 
degree program as listed on the “Program of Study for Master’s Degree.” A 3.0 grade point average must 
be obtained in required coursework as listed on the Program of Study. Thesis (Plan B report) credits will be 
graded P-F only (no letter grade will be given).  
 
Degree Requirements: A total of 32 credit hours is required for graduation with the MS in Applied 
Environmental Geoscience. The recommended distribution is 29 credits of coursework and 3 credits of 
thesis to obtain the required 32 credits for the MS Degree. A minimum of 12 credit hours must be in support 
courses outside of Geology (e.g., watershed science, soils, geography, chemistry, biochemistry). At least 
16 credit hours, but no more than 20 credit hours, must be in geology, including 3 credits of thesis. All 
coursework must be approved by the student’s supervisory committee. Graduate students using 
Department or University facilities and/or under Geology faculty supervision must register for a minimum of 
3 credits every semester, up to and including the semester in which the thesis is cleared by the School of 
Graduate Studies. Registration may not be required during the summer.  
 
Advisement: All graduate students in the AEG program must have a supervisory committee consisting of 
their primary faculty advisor and at least two other faculty from Geology or related units on campus; at least 
one must be from outside the area of specialization. Students are required to meet with their faculty advisor 
and graduate committee at least twice annually for course and program advisement. 
 
 Course Requirements for M.S. Degree in Applied Environmental Geoscience (Plan B)  
 
Recommended Geology Courses (16 to 20 credit hours) 
 Geol 5510 Groundwater Geology 3 
 Geol 5630 Photogeology  2 
 Geol 6150 Fluvial Geomorphology 4 
 Geol 6160 Hillslope and Landscape Geomorphology  3 
 Geol 6520 (CI) Hydrogeologic Field Methods 3 
 Geol 6410 Introduction to Clay Mineralogy 2 
 Geol 5530 (QI) Exploration Geophysics and Petroleum Exploration 4 
 Geol 6540 (QI) Quantitative Methods in Geology 3 
 Geol 6550 Geochemical Application of Electron Microprobe  
and X-Ray Fluorescence Analysis 4 
 Geol 6680 Paleoclimatology  3 
 Geol 6970 Thesis (required) 3 
 
Support Courses Recommended (minimum 12 credit hours) 
 Awer 5660. Restoration of Wildland Watersheds 3 
 Awer 5670. Restoration of Wildland Watersheds Practicum 1 
 Awer 6330 (d5330). Large River Basin Management  3 
 Awer 6520  Applied Hydraulics 3 
 Awer 6760 (d5760). Remote Sensing: Modeling and Analysis  3 
 Awer 6930 (5930). Geographic Information Analysis 4 
 Envs 5320. Water Law and Policy in the United States 3 
 Envs 6100 (d5100). Methods of Environmental and Ecological Mapping  3 
 Frws 6250 (d5250). Remote Sensing of Land Surfaces  4 
 Envs 6540 (d5540). Land Use and Resource Assessment  3 
 Envs 6550 (d5550). Environment, Resources, and Development Policy  3 
 Frws 6740. Physical Processes in Remote Sensing  3 
 Frws 6750 (d5750). Applied Remote Sensing 3 
 
 Soil 6130 (d5130). Soil Genesis, Morphology, and Classification   4 
 Soil 6140. Unsaturated Flow and Transport 3 
 Soil 6190. Salt-affected Soils 2 
 Soil 6200. Biogeochemistry of Terrestrial Ecosystems   3 
 Soil 6350 (d5350). Wildland Soils 3 
 Soil 6400. Spatial and Temporal Estimation Methods for Environmental Sciences 2 
 Soil 6550 (d5550). Soils and Plant Nutrient Bioavailability 3 
 Soil 6560 (d5560). Analytical Techniques for the Soil Environment  2 
 Soil 6650 (d5650). Applied Soil Physics 3 
 Soil 6720. Chemistry of Arid Land Soils 3 
 
 
 Purpose of Degree 
 
Environmental Geoscience is the fastest growing specialization within the broad spectrum of earth systems 
science. During the last ten years, well over half of USU’s graduates in Geology have become employed in 
positions that would be classified as “Environmental Geoscience.” The Master of Science Degree in 
Applied Environmental Geoscience (Plan B) is a terminal degree program that requires a combination of 
advanced courses selected from Geology offerings, as well as additional courses from other units on 
campus, such as Civil and Environmental Engineering, Plants, Soils and Biometeorology, Biology, 
Chemistry and Biochemistry, Mathematics and Statistics, and the College of Natural Resources. Because 
of the range of required expertise and the diversity of requirements, the number of courses required is 
greater than a typical (Plan A) MS Degree. Applied Environmental Geoscience prepares graduates for 
careers with the environmental industry, Federal and State regulatory agencies, and policy organizations.  
 
Institutional Readiness 
 
The Department of Geology at Utah State University has had an advanced degree program in Geology at 
the Masters level for over 75 years, making it one of the older graduate degree programs on campus. The 
Department has had a graduate program director for several years to coordinate graduate studies and work 
with the graduate dean and graduate students.  
The program proposed here represents an expansion of the existing Master’s program, which has been 
successful in producing graduates that are in demand by employers in government, industry, and 
education, many of whom continue their education at the doctoral level elsewhere. Since the proposed MS 
in Applied Environmental Geoscience builds on an existing MS in Geology, the curricular infrastructure 
needed to sustain and support this degree is already in place. No new administrative or organizational 
structures are required to deliver this program.  
Faculty 
 
The Department of Geology at Utah State University comprises 11 headcount faculty (10 FTE, including 
one FTE in the dean’s office), of whom all but one (0.5 FTE) are tenured or hold tenure-track appointments. 
The Department also houses two adjunct research faculty, plus five associated faculty from other earth 
science units on campus (see Appendix C). The faculty are productive in terms of graduate student 
degrees, publications, and external funding. There is strength in several important areas that are central to 
nationally-recognized research goals and which are in great demand by employers of geoscience 
graduates (see Appendix C for a listing of current faculty, along with their areas of specialization). Faculty in 
the Department of Geology were recognized in 2003 with USU’s first annual Department Teaching 
Excellence Award.  
No additional faculty are required for this major.  
 
Staff 
 
An additional 0.5 FTE clerical support staff position will be needed. This person will help with the increased 
administrative load of up to 20 new graduate students, in addition to the existing graduate and 
undergraduate programs. The Department will fund the clerical support through reallocations. 
 
  
Library 
  
The faculty in Geology have identified 39 journals that are essential to research in Geology at the PhD 
level, 29 journals that are very useful and should be available, and 11 journals that are useful but do not 
need to be available on campus. These journals, which are listed in three tables attached to this proposal, 
also apply to library resources needed to support the proposed Master’s program.  
The faculty in Geology have identified 21 journals that are needed to support the MS in Applied 
Environmental Geoscience (see table 4 below). All but one of these journals are available on campus in the 
USU Library. These journals cover topics in quaternary geology, geochemistry, remote sensing, climate 
studies, mining, water resources, and general studies in geology.  
 
Table 4. Journals Needed to Support BS & MS degrees in Applied Environmental Geoscience 
Journal USU Library 
Applied Geochemistry complete 
Computers & Geosciences  1978-present 
Northeastern Geology and Environmental Sciences 1995-present 
Stochastic Environmental Research & Risk Assessment 2001 
Geochemical Journal 1980-present 
Economic Geology and the Bulletin of the Society 1930-present 
Earth-Science Reviews  1966-present 
Environmental Geology  1979-1984 
Geological Society of America Bulletin 1961-present 
Geology 1973-present 
Geotimes 1956-present 
Geology Studies 1961-present 
Global & Planetary Change 1989-present 
GSA Today 1993-present 
Journal of Geology 1893-present 
Journal of Quaternary Science: JQS 1997-present 
Mountain Geologist 1964-present 
Palaeogeography, Palaeoclimatology, Palaeoecology 1965-present 
Quaternary Research 1970-present 
Quaternary Science Reviews 1997-present 
Remote Sensing of Environment 1969-present 
 
In addition to library resources in Merrill Science Library, the Department of Geology also has two internal 
libraries housed within the Department. The Geology reference library contains several important journals, 
as well as important publications from the US Geological Survey. These include complete sets of the 
Bulletin of the US Geological Survey (1886 to present), USGS Professional Papers (1900 to present), and 
USGS Water Supply Papers (1901 to present). The internal library also contains a complete set of Initial 
Results of the Deep Sea Drilling Project and the Decade of North American Geology volumes, from the 
Geologic Society America. The Bulletin of the US Geological Survey, USGS Professional Papers, and 
USGS Water Supply Papers are especially pertinent to undergraduate and graduate work in Applied 
Environmental Geoscience.  
 
 USU is an official Federal Map Repository for the US Geological Survey, and many of these maps are 
housed in the Claypool Map Library (Geol 204). It contains all of the maps published by the US Geological 
Survey, including special map products, along with a large selection of Utah state maps, air photos, and 
satellite images. These maps are especially important for research in Geology and constitute a unique 
resource for our students.  
 
Information and Learning Resources 
 
Ten more computers will be needed for the student computing center to support the MS in Applied 
Environmental Geosciences, at a cost of about $10,000, which is expected to be raised through 
development. Other program needs can be covered with existing facilities or with funds from research 
grants. Funding for $40,000 was received from the Browning Foundation for a new X-ray diffraction 
spectrometer. Current information and learning resources within the Department of Geology include:  
 
1. Landmark 3D Seismic Modeling Workstation (Sun workstation with Landmark processing software, 
valued at $650,000, donated by Chevron Petroleum and Landmark Systems);  
2. Sun workstation ($11,000) with structural modeling software valued at $55,000 (2D Move and 3D 
Move, donated by Midland Valley Software), plus 5 other Sun workstations; 
3. Fully automated Panalytical 2400 X-ray fluorescence spectrometer with Windows NT workstation for 
data processing, purchased in 1999 for $180,000 (NSF equipment grant), for chemical analysis of 
rocks and soils;  
4. GIS Computer Laboratory, comprising five PC workstations with Arc Info and other GIS software, a 
digitizing table, and scanners, and two large format plotters (HP Designjet 750, HP Designjet 800PS); 
5. New, fully automated X-ray diffraction spectrometer with computer automated control and data 
processing, including automated peak matching and identification, mineral identification and 
characterization ($90,000; purchased Spring 2003 with grant from the Browning Foundation);  
6. Optically Stimulated Luminescence lab for dating soils and surfaces < 100,000 years old.  
7. Two Zeiss research petrographic microscopes ($40,000 each) with analog and digital photography, 
plus four other research petrographic microscopes and twelve student petrographic microscopes.  
8. Two Total Surveying workstations ($7,000 each) for creating 3D digital maps of terrain and geology;  
9. Giddings mobile drill rig with utility trailer, for drilling water test wells, soil sampling, and rock coring to 
depths of 800 feet ($27,000);  
10. Complete sample preparation facilities for rocks and soils, including thin section and probe mount 
facilities, hand-portable rock coring drill and bits, and drill press for coring rocks.  
11. Extensive collection of rock and mineral samples from around the world. The teaching collection 
includes hundreds of donated mineral specimens which vary from museum quality display samples to 
mini-mounts of rare and exotic minerals.  
12. Extensive collections of fossils, primary marine invertebrates and terrestrial vertebrates.  
In addition to the equipment listed above, the students have access to other facilities on campus, including 
the Soils Lab.  
 Admission Requirements  
 
Bachelor’s Degree in Geology, Earth Science, or related science discipline is required. Students with a 
degree other than Environmental Geoscience may be required to address deficiencies. In addition, 
applicants must have acceptable GRE scores and GPA. minimum scores of the 40th percentile on the 
Verbal section and 40th percentile on the Quantitative section and a combined minimum of 1,000 and a 3.0 
GPA. A member of the Geology faculty must agree to serve as the major professor for the applicant prior to 
acceptance. Applicants must also meet requirements for admission to the School of Graduate Studies. 
 
Student Advisement  
 
Graduate students in Applied Environmental Geoscience are required to meet with their faculty advisor 
during their first semester in residence to choose a supervisory committee and to select courses for their 
program of study. All graduate students in the AEG program must have a supervisory committee consisting 
of their primary faculty advisor and at least two other faculty from Geology or related units on campus; at 
least one must be from outside the area of specialization. Students are required to meet with their faculty 
advisor and graduate committee at least twice annually for course and program advisement. By the end of 
their first year, AEG students should have a Plan B report topic chosen so that program adjustments can be 
made as needed. Graduate student progress will be independently evaluated by the Geology graduate 
program director, who will provide the student and Department with a written evaluation on an annual basis. 
 
Justification for Number of Credits  
 
The minimum number of credits for the proposed program is 32. 
 
External Review and Accreditation 
 
The State of Utah has recently enacted licensure for Geoscience professionals. The proposed program is 
consistent with accreditation standards mandated for the state of Utah, which requires “an earned bachelor 
or post-graduate degree in the geosciences from an accredited institution including the completion of a 
minimum of 24 semester or 36 quarter hours in upper level or graduate geology courses” (from R156-77, 
Professional Geologist Licensing Act Rules). In general, most of the students in this program will fulfill the 
course requirement prior to admission; the 32 credit hours of advanced Geoscience coursework required 
for the MS will supplement their existing bachelor’s degree.  
 
Projected Enrollment 
 
Enrollment projections are based on a compact plan and on projection of past growth rates. 
Student/Faculty FTE ratios are based on total graduate student enrollments, which include the existing 
Geology Master’s and the program proposed here. This ratio does not include undergraduate enrollments.  
Table 1. Projected Enrollments 
 Year 1 Year 2 Year 3 Year 4 Year 5 
FTE enrollments 4 8 12  14 16 
Student/Faculty FTE (All Grads) 3.6 4.1 4.5 4.75 5.2 
 
 Expansion of Existing Program  
 
This program is an expansion of existing degree programs in Geology at both the BS and MS levels. Most 
of the courses needed to support this program are already being taught in the Geology Department and in 
related units on campus.  
 
Geology undergraduate enrollments have nearly tripled over the last 10 years (see Table 2). This growth 
has occurred largely in response to new career opportunities in Environmental Geoscience and 
geotechnical areas, with significant recent growth linked to high energy prices and renewed growth in the 
petroleum and other energy-supply industries. 
 
Geology graduate enrollments have remained relatively constant, largely because the present MS in 
Geology (Plan A only) requires close supervision of the students during their research projects, and 
because there are limitations on the amount of available financial support. Graduate students in the Plan B 
AEG program would not receive the same financial support commitment that Plan A students receive, thus 
enabling increased enrollments.  
 
Table 2. Geology Enrollments Previous Decade 
Geology Majors 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
Undergraduate 40 43 44 47 70 69 51 49 31 32 40 
Masters 24 21 23 21 16 21 25 21 15 22 20 
TOTAL 64 64 67 68 86 90 76 70 46 54 60 
 
Enrollment growth at the graduate level has been limited by funding for graduate student support, whereas 
growth at the undergraduate level reflects true demand for the major. Student credit hour growth in Geology 
has also been significant, as shown by the semester-adjusted SCH in Table 3. 
 
Table 3. Growth in Student Credit Hours Since 1990, Adjusted to Semester Equivalent Credits 
Year 1991-1992 
1992-
1993 
1993-
1994 
1994-
1995 
1995-
1996 
1996-
1997 
1997-
1998 
1998-
1999 
1999-
2000 
2000- 
2001 
2001- 
2002 
2002- 
2003 
2003- 
2004 
SCH  3458 3677 4279 4269 4436 4126 4644 4835 5414 5727 6122 4812 5333 
 
 
SECTION III: Need 
 
Program Necessity 
 
A large percentage of graduates in earth science programs nationwide accept positions in Applied 
Environmental Geoscience. The standard Geology curriculum addresses many of the knowledge areas 
required in these positions, but does not offer enough breadth in related areas such as natural resources, 
watershed science, soils, or biology.   
 
The proposed program builds on existing courses in Geology, natural resources, soils and biometeorology, 
biology, and other science disciplines to offer an interdisciplinary program that addresses directly the needs 
of professionals working in Applied Environmental Geoscience.  
 
  
Labor Market Demand   
 
It is expected that graduates from this program will find employment with state and Federal governments as 
resource managers. In addition, state initiatives to increase the number of science teachers with Master’s 
degrees would benefit from this program.  
 
A study by the American Geological Institute shows that employment opportunities for master’s recipients in 
Earth and Environmental Geosciences are very good, with about 21% being employed by environmental 
consulting firms, 13% by Federal or state governments, and 15% by the petroleum industry (figure IV.1). As 
noted in the AGI report “Environmental consulting firms are likely to increase their hiring, due to federal and 
state government outsourcing and in helping businesses meet environmental regulations or in siting new 
businesses.” And “The federal government faces a general slowing… of its hiring activity, while at the same 
time it is being asked to do more in the way of greater environmental vigilance, mostly through stricter 
regulation. Those activities will result in greater outsourcing to environmental contractors.” (AGI's Guide to 
Geoscience Careers and Employers, 2002). 
 
 
Figure IV.1. Employment trends of recent Master’s recipients, from AGI's Guide to Geoscience Careers and 
Employers, 2002..  
 
“Environmental consulting firms hire more geoscience graduates than any other industrial sector. In 2000, 
about 35% of the geoscience undergraduates that did not continue their education accepted employment in 
environmental consulting firms. For those with higher degrees, the percentage accepting employment in 
environmental consulting firms was lower, about 28% of those completing MS degrees, and about 3% of 
those completing Ph.D. degrees. Environmental consulting is big business; in 2000 the total revenues of 
the top 200 environmental consulting firms was nearly $29 billion. The annual growth rate in this sector was 
modest in 2000, about 4% increase over 1999. Employment in this sector is projected to continue to grow, 
but at a slower rate in the near term.” (Environmental Consulting Firms: A Profile, Charles A. Andrews, 
SSP&A, AGI's Guide to Geoscience Careers and Employers, 2002).  
 
“The long-term prospect for employment in the environmental consulting sector is excellent. Society's 
desire to improve environmental quality, to better understand and manage geologic hazards, and the need 
 to manage limited water resources will create a robust long-term demand for geoscientists in environmental 
consulting firms.”  (Environmental Consulting Firms: A Profile, Charles A. Andrews, SSP&A, AGI's Guide to 
Geoscience Careers and Employers, 2002).  
 
From the National Park Service: 
 
“…the National Park Service is going through a period of re-adjustment due to retirements and a significant 
number of positions are opening up in our field offices for natural resource specialists.  Rather than 
advertise these positions as biologist, hydrologists, geologists, the Park Service chooses to advertise these 
via a broader category, such as, environmental protection specialists, natural resource specialists, physical 
scientists, etc.  All of these types of positions are open to those who have degrees in geology and in some 
instances geography.  So I would like you to help me encourage geologists to apply for these types of jobs 
that are becoming available. At present, there is a striking imbalance in the backgrounds of our 
professionals in resource management, approximately 900 with biology backgrounds and 100 with physical 
science backgrounds.  It is the practice of the Park Service to staff its field offices with professionals at the 
Masters or Bachelors degree levels.” 
 
Placement surveys show that since 1997,USU has placed 100% of its Master’s graduates in jobs or 
continuing advanced education programs, excluding those who are not seeking work.  
 
Student Demand   
 
Applied Environmental Geoscience is the largest growth area in earth science today. Many of the students 
interested in environmental science transfer into Geology because it is one of the few degrees that they can 
find that addresses professional and technical careers in environmental science. Geoscience departments 
at many Utah colleges and universities (including earth science departments) have expressed an interest in 
this program and estimate that, of the students graduating with bachelor degrees from their programs, 7-10 
students per year could be expected to enter the MS in Applied Environmental Geoscience program at 
USU (UVSC: 2-3 students per year; SUU: 3-4 students per year; BYU: 2-3 per year). This does not include 
students from USU’s Bachelor’s program in Applied Environmental Geoscience who may choose to 
continue in the MS program.  
 
Idaho State University (ISU) has initiated a new undergraduate bachelor’s program in Earth and 
Environmental Science (BA/BS). The department head in geosciences at ISU expects that this program will 
produce at least 3-4 students each year who are interested in pursuing a Master’s in Applied Environmental 
Geosciences. In addition, the department head at BYU-Idaho has indicated that its geoscience students are 
very interested in a Plan B terminal Master’s Degree program that would allow them to compete more 
effectively for jobs, and he expects to send 5-6 students per year to this program when it is in place. This 
will compensate in part for the loss of undergraduate transfer students experienced when BYU-Idaho 
(formerly Ricks College) changed its Geoscience program from two-year to four-year. Thus, the overall 
outlook for student demand, based solely on departments in Utah or the immediate region, is 15-20 
students per year.  
 
USU officials anticipate that the proposed program will be of great interest to non-traditional students who   
work in the environmental field and wish to improve their credentials. There is no way to gauge this demand 
in advance, but similar programs at other universities often gain significant enrollments of non-traditional 
 students. Plans will be made to explore using advanced technologies to deliver this program to remote 
locations in order to serve the non-traditional population.  
 
Similar Programs  
 
There are no MS Degree programs similar to the one proposed here in the state of Utah or within the 
immediate region surrounding Utah. Similar programs are offered at some schools, such as Southern 
Illinois University, but these are too far away to support Utah students.  
 
Regional programs that offer Master’s Degrees in Environmental Science, broadly interpreted, are listed in 
the table below. None of the programs listed below is comparable to the MS in AEG proposed here.  
 
School Degree Description 
Univ. Idaho  MS Environmental Science Several plans, most in ecology and waste management; the 
Earth Science/Hydro option is watershed management 
program.  
Boise State Univ. MS Geology No graduate programs in Environmental Geoscience. 
Idaho State University MS in Geology with emphasis in 
Environmental Geoscience 
9 credit add-on to standard Plan A Thesis degree.  
Univ Nevada Reno MS Environmental Science Public Health degree. 
Univ Nevada Las Vegas MS Environmental Science Concentrations in Environmental Policy and Environmental 
Chemistry are only options. 
Univ Wyoming BS Environmental Science 
MS Geology Geophysics 
No graduate programs in environmental science. 
No environmental earth science options. 
Univ Colorado  BS Environmental Studies 
MS Geoscience 
Policy focused, through natural resources. 
Includes Plan B non-thesis option, but no environmental 
geoscience focus.  
Colorado State Univ MS Geology, MS Watershed No graduate programs in environmental geoscience.  
 
There are superficial similarities with MS programs in Natural Resources and Soils, but the differences are 
significant. First, the proposed MS is a terminal, Plan B  degree so it in no way pre-empts any existing Plan 
A Thesis program like those in Soils and Natural Resources. The Master of Natural Resources (MNR) as a 
professional degree “designed to prepare students to work in the interdisciplinary context of 21st century 
natural resource management and decision-making. It is a non-thesis, management-oriented program…”  
(quoted from CNR website). The emphasis on management in the MNR program marks it as completely 
different from the proposed program, which is essentially a science degree that provides exposure to a 
broader range of disciplines within the context of earth science.  
 
Finally, neither the MNR program in Natural Resources nor the MS in Soils would allow graduates to 
practice as Registered Professional Geologists – a requirement which is central to the proposed proposal. 
Professional registration is required for all earth science professionals practicing before the public in Utah 
(and many other states). As a result, any program that does not address the legislatively mandated 
requirements for this registration is simply not in competition with the proposed degree.  
 
Collaboration with and Impact on Other USHE Institutions  
 
There are no programs in the state of Utah that address Applied Environmental Geoscience at the graduate 
level. Weber State University offers a BS Degree in Applied Environmental Geoscience and the University 
of Utah offers a BS Degree in Environmental Earth Science. Both of these programs are potential feeders 
 for USU’s MS program, as are bachelor programs in Geology and Environmental Science from a number of 
colleges in the northern intermountain region. Thus, the proposed AEG MS program would provide an 
avenue for WSU AEG undergraduates and University of Utah Environmental Earth Science 
undergraduates to receive advanced training in their field. It does not compete with either BS program and 
would have no impact on them.  
 
Benefits  
  
The proposed program will provide terminal Master’s degrees to a large number of Utah citizens who wish 
to work professionally in fields related to Environmental Geoscience. It will also increase growth in graduate 
program enrollments at USU, which is crucial to enrollment management at USU, and a high priority for the 
institution as it moves into the future. 
 
Consistency with Institutional Mission  
 
The program is consistent with Utah State University’s land grant mission and will benefit the citizens of the 
state as population growth requires continued resource extraction and interaction with the landscape, and 
drives the demand for teachers with advanced degrees in science. The MS in Applied Environmental 
Geoscience is also consistent with the University’s goals, as promulgated through the compact planning 
process. These goals include: 
• enhancing the University's national reputation for discovery, learning, and engagement. 
• enhancing the recruitment, retention, graduation and placement of graduate students. 
• building a diverse and inclusive campus community, fostering demographic and intellectual diversity. 
• infusing new energy into graduate education on campus, especially at the doctoral level. 
• fostering new partnerships, both internally, through interdisciplinary, interdepartmental /college, and 
interdivisional collaboration, and externally, through connections with government and the private 
economy, in keeping with the new role of the engaged land grant university. 
 
 
SECTION IV: Program and Student Assessment 
 
Program Assessment   
 
The primary goal of this program is to produce highly trained terminal Master’s graduates who understand 
the fundamentals of environmental geoscience and are employable within both the public and private 
sector as consultants, managers, or teachers.  
 
The graduate program director in Geology will conduct exit interview with all graduating AEG students to 
ascertain their perspectives on how the program and various faculty have contributed to their educational 
experience/needs. Follow-up questionnaires will be mailed to AEG graduates one year after they complete 
their programs to assess their success in finding employment and to obtain insights from the working world.   
 
Also, there will be “market-based” program assessment. The Department will continue to solicit input from 
potential employers of the AEG students (e.g., consulting/environmental firms and state and Federal 
agencies responsible for land and resource management) regarding the knowledge base they require for 
 their employees. Program success will be assessed by monitoring the success rate of graduates in 
achieving professional accreditation, which was enacted by the state legislature in Spring 2002. 
 
Expected Standards of Performance   
 
The students will be expected to meet all School of Graduate Studies requirements. In addition, they must 
successfully complete all courses chosen by their committee for their plan of study.  Their individual plans 
will be designed to provide them with the tools needed to be successful in their chosen areas of 
specialization including geohazards, groundwater, land management, and education. 
 
Student Assessment   
 
Plan B students will be required to pass a written competency exam before completing the program. The 
exam will be tailored to their area of specialization and designed by their committee. In addition, the 
students will be required to conduct a public defense of their Plan B report. The AEG program will be 
dynamic. Rather than having a set program of coursework that all students must take, it will consist of 
individually-tailored programs of coursework for each student.  Thus, the program can easily adapt to 
changes in the job sector, needs of the state or issues revealed by student and program assessment.  
 
 
SECTION V: Finance 
 
No additional funds are needed. This is a professional master’s program with no research role for students. 
Neither is there a need for research equipment or travel. As discussed below, any new expenses that are 
incurred will be covered through development efforts. 
 
Funding Sources 
 
USU is placing an increased emphasis on development as a source of external funds to finance programs. 
Received recently was $40,000 from the Browning Foundation to replace the x-ray diffraction spectrometer 
and USU continues to received generous support from the Jones Family Foundation for equipment 
purchases. In addition, USU receives $10,000 each year from Anadarko Petroleum and $5000 from 
ExxonMobil to support graduate student scholarships, student travel to meetings, and the seminar series. 
Continued success in this arena will allow the proposed program to offset both travel and current expenses 
if no new funds are allocated to the operating budget.  
Reallocation 
 
No significant reallocation of existing financial resources is anticipated because reallocation within the 
budget for the clerical staff support has already been made. 
 
Impact on Existing Budgets  
  
There is none. The basic courses needed are in place and taught on a regular rotation. All of the other 
programs would benefit from the increased enrollments in 5000 and 6000 level courses. 
 
 Appendix A:   Program Curriculum 
New Courses to be Added in the Next Five Years   
Only one new course is needed to support this program: Geol 6900 Internship/Co-Op Experience (2-6 
credits). This course requires no new faculty resources or reallocation. If new faculty are added in the area 
of environment geochemistry, the program scope can be broadened. 
 
All Program Courses 
General Education courses: None. 
 
Geology Core courses; 16 to 20 credits. 
Course Number Course Title Credits 
Geol 5510  Groundwater Geology 3 
Geol 5630  Photogeology  2 
Geol 6150  Fluvial Geomorphology 4 
Geol 6160  Hillslope and Landscape Geomorphology  3 
Geol 6520 (CI)  Hydrogeologic Field Methods  3 
Geol 6410  Introduction to Clay Mineralogy 2 
Geol 5530 (QI)  Exploration Geophysics and Petroleum Exploration 4 
Geol 6540 (QI)  Quantitative Methods in Geology 3 
Geol 6550  Geochemical Application of Electron Microprobe and X-Ray Fluorescence 
Analysis 
4 
Geol 6680  Paleoclimatology 3 
Geol 6900 Geol 6900 Internship/Co-Op Experience 2-6 
Geol 6970  Thesis (required) 3 
 
Support Courses Recommended (minimum 12 credit hours) 
Course Number Course Title Credits 
Awer 5490 Small Watershed Hydrology 4 
Awer 5660  Watersheds and Stream Restoration  3 
Awer 5670  Watersheds and Stream Restoration Practicum 1 
Awer 6330  Large River Management  3 
Awer 6520  Applied Hydraulics 3 
Awer 6530 Water Quality and Pollution  3 
Awer 6600 Principals of Surface Hydrology 3 
Awer 6760 Remote Sensing: Modeling and Analysis  3 
Awer 6930 Geographic Information Analysis  4 
Envs 5320  Water Law and Policy in the United States 3 
Envs 6100 Methods of Environmental and Ecological Mapping  3 
Envs 6540 Land Use and Resource Assessment  3 
Envs 6550 Environment, Resources, and Development Policy  3 
Frws 6250 Remote Sensing of Land Surfaces  4 
Frws 6740 Physical Processes in Remote Sensing  3 
Frws 6750 Applied Remote Sensing  3 
Soil 6130  Soil Genesis, Morphology, and Classification  4 
Soil 6140 Unsaturated Flow and Transport  3 
Soil 6190  Salt-affected Soils  2 
Soil 6200  Biogeochemistry of Terrestrial Ecosystems 3 
Soil 6350  Wildland Soils  3 
Soil 6400  Spatial and Temporal Estimation Methods for Environmental Sciences 2 
Soil 6550  Soils and Plant Nutrient Bioavailability  3  
Soil 6560  Analytical Techniques for the Soil Environment 2 
Soil 6650  Applied Soil Physics 3 
Soil 6720  Chemistry of Arid Land Soils  3 
Total Number of Credits        32 
 Appendix B 
 
Program Schedule  
Course schedules will be individually tailored to meet student needs.  A potential schedule might look like 
this:  
 
Semester  Course Number Title Credit  
Hours 
Year One    
Fall  Geol 5510 (3) Groundwater Geology 3 
Fall  Geol 6150 (4)  Fluvial Geomorphology 4 
Fall  Envs 5320 (3) Water law and policy in the United States  3 
Spring  Geol 6160 (3) Hillslope and Landscape Geomorphology  3 
Spring  Frws 6250 (4) Remote Sensing of Land Surfaces 4 
Year Two    
Fall  Geol 6540 (3) Quantitative Methods in Geology 3 
Fall  Soil 6130 (4) Soil Genesis, Morphology, and Classification 4 
Spring Awer 6930 (3) Geographic Information Analysis 3 
Spring  Geol 6970 (3) Thesis 3 
Spring  Geol 6900 (2-6) Internship/Co-Op Experience 3 
    
  Total Credits 33 
 
 
 Appendix C Faculty 
List of faculty within the institution, with their qualifications, to be used in support of the program. 
 
Table C.1 Listing of Current Geology Faculty 
1. Carol M. Dehler, PhD, 2001 
University of New Mexico 
Assistant Professor 
Sedimentology, low temperature geochemistry, tectonics of the 
Neoproterozoic. 
2. James P. Evans, PhD, 1987 
Texas A&M University 
Professor 
Structural geology: structural analyses of deformed rocks; 
deformation and rock mechanics, field mapping; fault zone process
and the hydrology of fractures and fault systems. 
3. Donald W. Fiesinger, PhD, 1976 
University of Calgary 
Associate Professor and Dean 
Igneous petrology; mafic and felsic magma systems in NW Utah. 
Dean, College of Science.  
4. Susanne U. Janecke, PhD, 1991 
University of Utah 
Associate Professor 
Regional tectonics, structure, regional tectonic analyses, and 
extensional deformation; basin analysis, geologic evolution of 
North American Cordillera. 
5. Peter T. Kolesar, PhD, 1973 
University of California, Riverside 
Associate Professor 
Low-T geochemistry & carbonate petrology: origin of Tertiary/ 
Quaternary calcite veins and their use in paleoclimatology and 
groundwater hydrology of the southern Great Basin. 
6. Thomas E. Lachmar, PhD, 1989 
University of Idaho 
Associate Professor  
Groundwater hydrology: confined aquifers, stream losses and 
water table depths, groundwater recharge to surface streams 
and the transport of chemical and radioactive contaminants. 
7. W. David Liddell, PhD, 1980 
University of Michigan 
Professor  
Paleoecology & sedimentology: coral-reef ecology, sedimentary 
facies of modern carbonate environments, sequence stratigraphy 
and cyclicity of Paleozoic rocks. 
8. Susan K. Morgan, MS, 1988 
Utah State University, Lecturer  
Geoscience education, earth history, carbonate petrology, 
stratigraphy.  
9. Joel L. Pederson, PhD, 1999 
University of New Mexico 
Assistant Professor 
Geomorphology, sedimentology, paleoclimatology, and 
geoarchaeology; hillslope processes, climatic controls on 
landscape evolution (Colorado Plateau, Grand Canyon). 
10. Anthony Lowry, PhD, 1991 
University of Utah 
Assistant Professor 
Geophysics, GPS measurement of active tectonics, seismology, 
tectonics, geologic hazards assesment.  
11. John W. Shervais, PhD, 1979 
University of California, Santa 
Barbara, Professor and Head 
Igneous petrology, geochemistry, tectonics: major and trace 
element geochemistry of igneous rocks, volcanism, ophiolites 
and island arcs, mantle metasomatism, formation of lunar crust. 
 
  
 
Table C.2 Listing of Research and Emeritus Faculty 
1.  Robert Q. Oaks, PhD, 1969 
Yale University; Professor Emeritus 
Sedimentology and clastic sedimentation, geology and 
tectonics of northern Utah; retired but active. 
2. James P. McCalpin, PhD, 1981 
Colorado School of Mines         
Adjunct Research Professor 
Paleoseismicity, neotectonics, geologic hazard mitigation;     
GEO-HAZ Consulting, Inc. 
3. Craig B. Forster, PhD, 1987 
University of British Columbia  
Adjunct Research Professor 
Hydrogeology, geotechnical applications in engineering 
geology; Research Faculty at University of Utah.  
 
 
Table C.3 Additional Earth Science Faculty at Utah State University 
with Adjunct Appointments in Geology 
1. Jack C. Schmidt, PhD, 1987 
Johns Hopkins University 
Associate Professor 
Fluvial Geomorphology: Department of Aquatic, Watershed, 
and Earth Resources, College of Natural Resources. 
2. Lynn M. Dudley, PhD, 1983 
Washington State University 
Professor 
Soil Geochemistry: Department of Plants, Soils and 
Biometeorolgy, College of Agriculture.  
3. Janis L. Boettinger, PhD, 1992 
University of California, Davis 
Associate Professor 
Soil Mineralogy: Department of Plants, Soils and 
Biometeorolgy, College of Agriculture.  
4. David G. Chandler, PhD, 1998 
Cornell University  
Assistant Professor 
Surface Hydrology: Department of Plants, Soils and 
Biometeorolgy, College of Agriculture.  
5. David G. Tarboton, Sc.D.,1989 
Massachusetts Institute Technology 
Professor 
Water Resources and Hydrology, Utah Water Research 
Laboratory and Department of Civil and Environmental  Civil 
Engineering. 
 
 
 
 Appendix D 
Complete Course Descriptions 
(6000 or above only) 
 
Geol 6150 (d5150). Fluvial Geomorphology. Focuses on physical processes in streams that control their 
shape, plan form, slope, bed material, and distribution of channel bars. Emphasizes field analysis of these 
topics, and application of geomorphology to aquatic ecology and environmental restoration. Prerequisite: 
Geol/Geog 3600. (4 cr) (F) 
*Geol 6160 (d5160). Hillslope and Landscape Geomorphology. Includes basics of hillslope weathering, 
transport, and hydrologic processes. Surveys classic and recent literature on hillslope-scale and landscape-
scale geomorphic research. Three lectures and several Saturday field trips. Prerequisite: Geol/Geog 3600. 
(3 cr) (Sp) 
*Geol 6250. Mechanics and Processes in Earth Sciences. Fundamentals of solid and fluid mechanics with 
applications to the earth sciences. Applications to rock de-formation, fluid flow, glacier movement, and 
slope stability. Designed for graduate students in earth sciences and engineering. Two lectures, one lab per 
week. Prerequisite-sites: Geol 3700, Math 1210; or permission of instructor. (3 cr) (F) 
*Geol 6410 (d5410). Introduction to Clay Mineralogy. Introduction to and application of techniques, such as 
x-ray diffraction, differential thermal analysis, and chemical analysis, to study of clay minerals. Examination 
of the effects of clay mineral structures on physical and chemical properties. Three lectures and one lab per 
week; half semester. Prerequisite: Geol 3500. (2 cr) (Sp) 
*Geol 6440 (d5440). Paleoecology. Interrelationships between various organisms and between organisms 
and their environment. Provides field, laboratory, and quantitative techniques for the interpretation of 
ancient environments and the analysis of past biotic interrelationships. Three lectures and one lab per 
week. Half semester, late fall; may be paired with Geol 5430. Prerequisite: Geol 5430. (2 cr) (F) 
*Geol 6460 (d5460). Interpretation of Sedimentary Rocks I. Detailed interpretation of sedimentary rocks, 
based on petrography and sedimentary characteristics. Source terranes, tectonic settings, depositional 
environments, and diagenetic changes during burial. Three lectures and two labs per week. Half semester, 
early spring; may be paired with Geol 6470. Prerequisites: Geol 3500 and 3550. (3 cr) (Sp) 
*Geol 6470 (d5470). Interpretation of Sedimentary Rocks II. Application of field observations, hand-sample, 
thin-section, and x-ray diffraction analyses to the interpretation of chemical sedimentary rocks. Emphasizes 
determination of depositional environment and evaluation of diagenetic changes. Three lectures and one 
lab per week. Half semester, late spring; may be paired with Geol 6460. Prerequisites: Geol 3500 and 
3550. (2 cr) (Sp) 
Geol 6480 (d5480). Sedimentary Basin Analysis. Detailed coverage of techniques of sedimentary basin 
analysis, including depositional systems, provenance, basin modeling, and fluid and heat flow history. 
Survey of types of sedimentary basins worldwide. Prerequisites: Geol 3500 and 3550. (3 cr) (F) 
*Geol 6500 (d5500). Advanced Igneous Petrology. Advanced concepts in the origin and evolution of 
magmatic systems, effects of different tectono-thermal regimes on magma genesis, magma dynamics, and 
phase equilibria in magmatic systems. Concepts illustrated by rock suites from classic locations. Three 
lectures and three laboratory hours each week. Prerequisite: Geol 4500 or equivalent. (4 cr) (F) 
 Geol 6520 (d5520). Hydrogeologic Field Methods. Methods of collection and analysis of field data for 
groundwater studies. Three lectures per week. Prerequisite: Geol 5510 or permission of instructor. (3 cr) 
(Sp)  
*Geol 6540 (d5540). Quantitative Methods in Geology. Application of various quantitative methodologies to 
geologic problems. Two lectures and one lab per week. (3 cr) 
*Geol 6550 (d5550). Geochemical Application of Electron Microprobe and X-Ray Fluorescence Analysis. 
Theory and application of X-ray fluorescence spectrometry and the electron microprobe to problems in 
geochemistry and materials analysis. Two hours lecture and six hours laboratory per week. Prerequisite: 
Chem 1210 or equivalent, or permission of instructor. (4 cr) (Sp) 
*Geol 6610 (d5610). Tectonic Evolution of North America. Survey of tectonic styles and processes along 
plate margins, using the tectonic evolution of western North America as the prime example. Two lectures 
and one lab per week. Prerequisite: Geol 3700. (3 cr) (Sp) 
*Geol 6620 (d5620). Global Geophysics. Application of physics to understanding geologic processes, the 
earth’s interior, and the theory of plate tectonics. Two lectures and one two-hour lab per week. 
Prerequisites: Geol 3700 and Phyx 2220. (3 cr) (Sp) 
*Geol 6680 (d5680). Paleoclimatology. Covers climate through the past four billion years of geologic time. 
Explores driving forces behind climate changes. Examines data and methods used in paleoclimate 
research. Includes discussion of literature and stresses local paleoclimate records. Three lectures per 
week, along with field trips. Prerequisite: Geol/Geog 3600 or permission of instructor. (3 cr) (Sp) 
Geol 6900. Graduate Internship/Co-op Experience. (2-6 cr) (F,Sp,Su) ® 
Geol 6970. Thesis. (3) (F,Sp,Su) ®  
Geol 6990. Continuing Advisement. (1-6)  
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Students who complete the BS in Applied Environmental Geoscience will be competent to fill 
positions requiring a diverse scientific background. They will be able to address problems relating 
not only to geological issues, but also to those that involve surface and groundwaters and 
ecological studies. 
 
 
 
Policy Issues 
 
USHE institutions were supportive of the program and raised no policy issues. 
 
 
Commissioner’s Recommendation 
 
 
The Commissioner recommends that the Regents approve the Request to Offer a Bachelor of 
Science Degree in  Applied Environmental Geoscience at Utah State University effective Fall 2006.  
 
 
 
 
       ____________________________ 
        Richard E. Kendell, Commissioner 
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SECTION I: The Request 
 
Utah State University requests approval to offer the Bachelor of Science Degree in Applied Environmental 
Geoscience in the Department of Geology effective Fall Semester 2005. This program was approved by the 
institutional Board of Trustees in February 2003.  
 
 
SECTION II 
Program Description 
Complete Program Description  
 
Applied Environmental Geoscience  
Bachelor Degree (B.S.).  The BS in Applied Environmental Geoscience is an interdisciplinary program that 
combines parts of the traditional Geology curriculum with a variety of courses in related subject areas, such 
as watershed science, soils, biology, statistics and GIS/remote sensing. The proposed program prepares 
graduates for careers with the environmental industry, government regulatory agencies, and policy 
organizations. Environmental Geoscience is applied in a range of diverse situations, such as urban 
development, waste disposal, resource management, engineering, soils and agriculture, and assessment 
of natural and artificial hazards.  
 
Program Prerequisite: None. 
Minor: Not required. 
Grade Requirements: A grade of "C-" or better in each courses required by this major in addition to a 
minimum cumulative GPA for all courses of 2.0. 
 
Credit Hour Requirements: A total of 120 credit hours is required for graduation -- 84 - 87 of these are 
required within the major. A total of 40 upper-division credit hours is required (courses numbered 3000 and 
above) -- 33-36 of these are required within the major. 
 
Advisement: All Geoscience students are required to meet with a faculty advisor at least annually for 
course and program advisement. 
 
Admission Requirements: Students must declare their program of study. There are no special admission 
or application requirements for this program. Students should meet with an advisor (see above) to plan and 
declare their program of study. 
 
General Education: General Education Requirements (24-28 credits). Refer to the University catalog for 
General Education, Bachelor of Science, and Bachelor of Arts requirements. Competency Requirements 
(9-13 credits). 
Communications Literacy (CL) (6 credits) 
Engl 1010 (3 credits) or satisfactory AP, CLEP, or ACT score AND Engl 2010 (3 credits). 
Quantitative Literacy (QL) (3-4 credits) 
Math 1030 or 1050 or Stat 1040 (3-4 credits) OR One Math or Stat course requiring Math 1050 as a 
prerequisite OR 
AP Math score of 3 or higher. 
Computer and Information Literacy (0-3 credits) 
Passing grade on six computer and information literacy related examinations. Although no specific course 
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is required, USU 1000, BIS 1400, CS 1010, 1020, Engr 1010, and InsT 1000 teach the required skills. 
Breadth Requirements (15 credits) 
Select at least one approved course from each of the following six categories: American Institutions (BAI), 
Creative Arts (BCA), Humanities (BHU), Life Sciences (BLS or BSC), Physical Sciences (BPS or BSC), and 
Social Sciences (BSS). At least two of the six breadth courses must be University Studies courses with a 
USU prefix (excluding USU 1000). (CLEP or AP credit may be used.) Geol 1150 will fulfill the Physical 
Sciences requirement.  
 
Course Requirements for B.S. or B.A. Degree 
Required Courses, Geology  (29 credit hours) 
 Geol 1200 (BPS) Introduction to Environmental Geoscience   3 
 Geol 3500 Mineralogy 4 
 Geol 3550 (CI) Sedimentation and Stratigraphy 4 
 Geol 3600 Geomorphology  4 
 Geol 3700 Structural Geology 4 
 Geol 4700 (CI) Geologic Field Methods 2 
 Geol 5600 Geochemistry  3 
 Geol 5200 Geology Field Camp 5 
 
Geology Electives Required (12 credit hours) 
 Geol 5150 Fluvial Geomorphology 4 
 Geol 5160 Hillslope and Landscape Geomorphology  3 
 Geol 5410 Introduction to Clay Mineralogy 2 
 Geol 5510 Groundwater Geology. 3 
 Geol 5520 (CI) Hydrogeologic Field Methods.  3 
 Geol 5530 (QI) Exploration Geophysics and Petroleum Exploration 4 
 Geol 5540 (QI) Quantitative Methods in Geology 3 
 Geol 5550 Geochemical Application of Electron Microprobe  
and X-Ray Fluorescence Analysis. 4 
 Geol 5630 Photogeology.  2 
 Geol 5650 Senior Thesis. 3-4 
 Geol 5680 Paleoclimatology . 3 
 
Support Courses Required (39-40 credit hours) 
Chemistry Group (10 credits) 
 Chem 1210 Principles of Chemistry I 4 
 Chem 1220 (BPS) Principles of Chemistry II  4 
 Chem 1230 Chemical Principles Laboratory I  1 
 Chem 1240 Chemical Principles Laboratory II  1 
 
Math/Stat Group (7 credits) 
 Stat 3000 (QI) Statistics for Scientists 3 
 Math 1210 (QL)1 Calculus I 4 
 
Physics Group (4 credits) 
 Phyx 2110. The Physics of Living Systems I.  4 
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OR 
 Phyx 2210 (QI) General Physics—Science and Engineering I 4 
 
Environmental Group (18-19 credits) 
 Biol 1210 Biology I.  4 
 Biol 1220 (BLS). Biology II.  4 
 Awer 3700. Fundamentals of Watershed Science. 3 
 Soil 3000. Fundamentals of Soil Science. 4 
 
 CEE 5190 Geographic Information Systems for Civil Engineers (3 cr) OR 
 Awer 4930 Geographic Information Systems (4 cr) . . . . . . . . . . . . 3-4 
 
Support Electives Required (12 credit hours) 
Choose up to 8 credits in any one group.  
 
Group A  Hydrologic Science 
 Awer 4490 (d5490). Small Watershed Hydrology. 4 
 Soil 4600 (d6600) Principles of Surface Hydrology  3 
 Envs 5320. Water Law and Policy in the United States. 3 
 Awer 5660. Restoration of Wildland Watersheds. 3 
 Awer 5670. Restoration of Wildland Watersheds Practicum. 1 
 
Group B Ecology, Soils and Environmental Chemistry 
 Soil 5050 (d6050). Principles of Environmental Soil Chemistry. 3 
 Soil 5130 (d6130). Soil Genesis, Morphology, and Classification. 4 
 Soil 5560 (d6560). Analytical Techniques for the Soil Environment. 2 
 Soil 5620 Aquatic Chemistry 2 
 Biol 2220 General Ecology. 3 
 Biol 3220 Field Ecology. 2 
 Chem 3650 (DSC). Environmental Chemistry.  3 
 
Group C  GIS/Remote Sensing 
 Frws 3750. Geographic Applications in Remote Sensing. 3 
 Awer 4750. Fundamentals of Remote Sensing. 3 
 Envs 5100 (d6100). Methods of Environmental and Ecological Mapping. 3 
 Frws 5250 (d6250). Remote Sensing of Land Surfaces. 4 
 
Totals: 
Geology required 29 
Geology elective 12 
Support required 39-40 
Support electives 12 
 
Total 92-93 
Other GE and electives 27-28 
Grand Total 120 
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Purpose of Degree 
 
Environmental Geoscience, one of the fastest growing specializations within the broad spectrum of earth 
systems science, is applied in a range of diverse situations, such as urban development, waste disposal, 
water quality management, engineering, soils and agriculture, and assessment of natural and artificial 
hazards. As such, it encompasses much that is covered in a traditional Geology degree, but also requires 
expertise in a wide range of related fields, such as watershed science, soils, biology, statistics and 
GIS/remote sensing. The demand for Environmental Geoscientists is large enough that, during the past 10 
years, over half of the Geology graduates were hired into positions that would logically classify as 
“environmental geoscience,” even though they had not had all of the interdisciplinary training those 
positions normally require. The goal is to provide students with the appropriate interdisciplinary knowledge 
and training so they are qualified to readily fill those positions. 
 
Students who complete the Applied Environmental Geoscience program will be competent to fill positions 
requiring a diverse scientific background. They will be able to address problems relating not only to 
geological issues, but also to problems that involve surface and groundwaters and ecological studies. USU 
officials expect that approximately half of the current Geology undergraduates would choose this program 
and that the program will attract approximately the same number of new undergraduate majors. 
 
Faculty 
 
No additional faculty are required for this major, which is built upon the existing major in Geology. 
  
Staff  
 
No additional support staff members are required for this program.  
 
Library   
 
Current library holdings in Geology and environmental science are adequate. No new library resources are 
required.  
 
The BS in Applied Environmental Geosciences is an extension of the existing Bachelor’s program in 
Geology. The analysis of library resources discussed below shows that this program will require no library 
resources beyond those already available in Geology, soil science, remote sensing, water resources, and 
geography.  
 
The faculty in Geology have identified 20 journals that are needed to support this proposed program. All but 
one of these journals are available on campus in the Merrill or Sci-Tech Library. These journals cover 
topics in quaternary geology, geochemistry, remote sensing, climate studies, mining, water resources, and 
general studies in Geology.  
 
In addition to library resources in Merrill Science Library, the Department of Geology also has two internal 
libraries. The Geology reference library contains several important journals, as well as important 
publications from the US Geological Survey. These include complete sets of the Bulletin of the US 
Geological Survey (1886 to present), USGS Professional Papers (1900 to present), and USGS Water 
Supply Papers (1901 to present). The internal library also contains a complete set of Initial Results of the 
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Deep Sea Drilling Project and the Decade of North American Geology volumes, from the Geologic Society 
America. The Bulletin of the US Geological Survey, USGS Professional Papers, and USGS Water Supply 
Papers are especially pertinent to undergraduate and graduate work in Applied Environmental Geoscience.  
 
USU is an official Federal Map Repository for the US Geological Survey, and many of these maps are 
housed in the Claypool Map Library (Geol 204). It contains all of the maps published by the US Geological 
Survey, including special map products, along with a large selection of Utah state maps, air photos, and 
satellite images. These maps are especially important for research in Geology and constitute a unique 
resource for students.  
 
Table 1. Journals Needed to Support BS & MS degrees in Applied Environmental Geoscience 
 
Journal USU Library 
Computers & Geosciences  1978-present 
Northeastern Geology and Environmental Sciences 1995-present 
Stochastic Environmental Research & Risk Assessment 2001 
Geochemical Journal 1980-present 
Economic Geology and the Bulletin of the Society 1930-present 
Earth-Science Reviews  1966-present 
Environmental Geology  1979-1984 
Geological Society of America Bulletin 1961-present 
Geology 1973-present 
Geotimes 1956-present 
Geology Studies 1961-present 
Global & Planetary Change 1989-present 
GSA Today 1993-present 
Journal of Geology 1893-present 
Journal of Quaternary Science:Jqs 1997-present 
Mountain Geologist 1964-present 
Palaeogeography, Palaeoclimatology, Palaeoecology 1965-present 
Quaternary Research 1970-present 
Quaternary Science Reviews 1997-present 
Remote Sensing of Environment 1969-present 
 
Learning Resources 
 
Ten more computers will be needed for the student computing center to support the BS in Applied 
Environmental Geosciences, at a cost of about $10,000.  Development efforts are expected to meet this 
need. Other program needs can be covered with existing facilities or with funds from research grants. USU 
officials plan to submit equipment proposals to NSF requesting support for a new analytical SEM with 
digital energy dispersive spectrometer and a new ICP-MS/LA (inductively coupled argon plasma optical 
emission spectrometer with mass spectrometer and laser ablation, for complete trace element analyses of 
water, soils, rocks, and other materials, with sub-ppb level detection). This proposal will also request funds 
for technical support personnel.  
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Current resources for research and learning within the Department of Geology include:  
1. Landmark 3D Seismic Modeling Workstation (Sun workstation with Landmark processing software, 
valued at $650,000, donated by Chevron Petroleum and Landmark Systems);  
2. Sun workstation ($11,000) with structural modeling software valued at $55,000 (2D Move and 3D 
Move, donated by Midland Valley Software), plus 5 other Sun workstations; 
3. Fully automated Panalytical 2400 X-ray fluorescence spectrometer with Windows NT workstation for 
data processing, purchased in 1999 for $180,000 (NSF equipment grant), for chemical analysis of 
rocks and soils;  
4. GIS Computer Laboratory, comprising five PC workstations with Arc Info and other GIS software, a 
digitizing table, and scanners, and two large format plotters (HP Designjet 750, HP Designjet 800PS); 
5. New, fully automated X-ray diffraction spectrometer with computer automated control and data 
processing, including automated peak matching and identification, mineral identification and 
characterization ($90,000; purchased Spring 2003 with grant from the Browning Foundation);  
6. Optically Stimulated Luminescence lab for dating soils and surfaces < 100,000 years old.  
7. Two Zeiss research petrographic microscopes ($40,000 each) with analog and digital photography, 
plus four other research petrographic microscopes and twelve student petrographic microscopes.  
8. Two Total Surveying workstations ($7,000 each) for creating 3D digital maps of terrain and geology;  
9. Giddings mobile drill rig with utility trailer, for drilling water test wells, soil sampling, and rock coring to 
depths of 800 feet ($27,000);  
10. Complete sample preparation facilities for rocks and soils, including thin section and probe mount 
facilities, hand-portable rock coring drill and bits, and drill press for coring rocks.  
11. Extensive collection of rock and mineral samples from around the world. The teaching collection 
includes hundreds of donated mineral specimens which vary from museum quality display samples to 
mini-mounts of rare and exotic minerals.  
12. Extensive collections of fossils, primary marine invertebrates and terrestrial vertebrates.  
In addition to the equipment listed above in Geology, students have access to other facilities on campus, 
including the soils lab and the Scanning Electron Microscope Facility. 
 
Admission Requirements 
 
There are no special admission or application requirements for the proposed program. Students should 
meet with an advisor (see below) to plan and declare their program of study. 
 
Student Advisement 
 
All Geoscience students are required to meet with a faculty advisor at least annually for course and 
program advisement. 
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Justification for Number of Credits 
 
The number of credits required (120) is within that normally expected for a Bachelor’s Degree in Science.  
 
External Review and Accreditation 
 
The State of Utah has recently enacted licensure for Registered Professional Geologists. The program 
proposed here will satisfy the requirements for licensure as a Registered Professional Geologist in the 
State of Utah.  
 
Projected Enrollment 
 
Enrollment projections are based on USU’s compact plan estimates and on past growth trends.  
 Year 1 Year 2 Year 3 Year 4 Year 5 
FTE enrollments 10 20 25 25 30 
Student/Faculty FTE* 10 11 12 14 15 
 
*Student/Faculty FTE ratio is calculated based on projected total undergraduate enrollment in Geology, 
including existing geology programs.  
 
Expansion of Existing Program 
 
Geology undergraduate enrollments tripled between 1990 and 2000 (see table, figure below). This growth 
occurred largely in response to new career opportunities in Applied Environmental Geoscience and 
geotechnical areas. The enrollment drop after 2000 was driven in large part by transition of Ricks College 
to a 4-year institution (BYU-Idaho) with a Geology major. The recent growth in majors is linked to high 
energy prices and renewed growth in the petroleum and other energy supply industries. The new major is 
expected to assist the Geology Department to recapture former enrollment levels and potentially grow 
beyond them.  
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Figure II.1 Geology major enrollment by year since 1990.  
 
Student credit hour growth in Geology has also been significant, as shown by the semester adjusted SCH 
plot in figure II.2 (below)  
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Figure II.2 Geology student credit hours by year since 1990, normalized to semester basis. 
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SECTION III: Need 
 
Program Necessity 
 
A large percentage of graduates in earth science programs nationwide accept positions in Applied 
Environmental Geoscience. The standard Geology curriculum addresses many of the knowledge areas 
required in these positions, but does not offer enough breadth in related areas such as natural resources, 
watershed science, soils, or biology.  
 
The proposed program builds on existing courses in Geology, natural resources, soils, biology, and other 
science disciplines to offer an interdisciplinary program that addresses directly the needs of professionals 
working in Applied Environmental Geoscience.  
 
Labor Market Demand 
 
It is expected that graduates from this program will find employment with state and Federal governments as 
resource managers.  
 
A recent study by the American Geological Institute shows that employment opportunities for bachelor’s 
recipients in Earth and Environmental Geosciences are very good, with 23% continuing their education, 
and about 20% being employed by environmental consulting firms, 6% by Federal or state governments, 
and 7% by the petroleum and minerals industries (figure IV.1). As noted in the AGI report “Environmental 
consulting firms are likely to increase their hiring, due to federal and state government outsourcing and in 
helping businesses meet environmental regulations or in siting new businesses.” And “The federal 
government faces a general slowing… of its hiring activity, while at the same time it is being asked to do 
more in the way of greater environmental vigilance, mostly through stricter regulation. Those activities will 
result in greater outsourcing to environmental contractors.” (AGI's Guide to Geoscience Careers and 
Employers, 2002). 
 
 
Figure IV.1. Employment trends of recent bachelor’s recipients, from AGI's Guide to Geoscience Careers 
and Employers, 2002.  
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“Environmental consulting firms hire more geoscience graduates than any other industrial sector. In 2000, 
about 35% of the geoscience undergraduates that did not continue their education accepted employment in 
environmental consulting firms. For those with higher degrees, the percentage accepting employment in 
environmental consulting firms was lower: about 28% of those completing MS degrees, and about 3% of 
those completing Ph.D. degrees. Environmental consulting is big business; in 2000 the total revenues of 
the top 200 environmental consulting firms was nearly $29 billion. The annual growth rate in this sector was 
modest in 2000, about 4% increase over 1999. Employment in this sector is projected to continue to grow, 
but at a slower rate in the near term.” (Environmental Consulting Firms: A Profile, Charles A. Andrews, 
SSP&A, AGI's Guide to Geoscience Careers and Employers, 2002).  
 
“The long-term prospect for employment in the environmental consulting sector is excellent. Society's 
desire to improve environmental quality, to better understand and manage geologic hazards, and the need 
to manage limited water resources will create a robust long-term demand for geoscientists in environmental 
consulting firms.”  (Environmental Consulting Firms: A Profile, Charles A. Andrews, SSP&A, AGI's Guide to 
Geoscience Careers and Employers, 2002).  
 
From the National Park Service: 
 
“…the National Park Service is going through a period of re-adjustment due to retirements and a significant 
number of positions are opening up in our field offices for natural resource specialists.  Rather than 
advertise these positions as biologist, hydrologists, geologists, the Park Service chooses to advertise these 
via a broader category, such as, environmental protection specialists, natural resource specialists, physical 
scientists, etc.  All of these types of positions are open to those who have degrees in geology and in some 
instances geography.  So I would like you to help me encourage geologists to apply for these types of jobs 
that are becoming available. At present, there is a striking imbalance in the backgrounds of our 
professionals in resource management, approximately 900 with biology backgrounds and 100 with physical 
science backgrounds.  It is the practice of the Park Service to staff its field offices with professionals at the 
Masters or Bachelors degree levels.” 
 
Placement surveys show that since 1997, 95% of the bachelor graduates were placed in jobs or entered 
graduate programs.  
 
Student Demand 
 
Applied Environmental Geoscience is the largest growth area in earth science today. Many students 
interested in environmental science transfer into Geology because it is the only degree they can find that 
addresses professional and technical careers in environmental science. Frequent requests are received 
from students regarding environmental science options in the Geology program.  
 
The introductory course for this major (Introduction to Applied Environmental Geosciences) has tripled in 
enrollments over three years. At Weber State University, over one-third of all earth science majors are in 
the Applied Environmental Geoscience degree program, with the other two-thirds enrolled in Geology and 
related degrees. This suggests that enrollments of 20-24 students may be expected in addition to students 
in the traditional Geology program. This may include transfer students from Snow, the College of Eastern 
Utah, and Salt Lake City College, all of whom have two-year programs in Geoscience. Discussions with  
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Geoscience coordinators at each of these colleges indicate that at least 4 to 6 students per year would 
transfer into the proposed program.  
 
Similar Programs 
 
Weber State University (WSU) has a degree program that is similar to the one proposed here, but with less 
rigorous requirements in mathematics and other support sciences. In addition, WSU does not have the 
capacity to produce the number of students that are enrolled at USU.  
 
The University of Utah also has a program similar to the one proposed here (BS Environmental Earth 
Science). Its program has core requirements similar to those proposed here, but with more advanced math 
courses required. USU’s proposed program’s strength lies in the breadth of courses with requirements in 
soil science, geographic information systems, remote sensing, ecology, or watershed science. This reflects 
a difference in philosophy. USU’s faculty feel strongly that these skills are fundamental to the practice of 
applied Geology and that coursework in these areas is more important than additional coursework in math. 
Math requirements for the proposed BS in Applied Environmental Geoscience are thus the same as for the 
BS in Geology program.  This is in contrast to the BS in AEG at Weber State University, which requires less 
Math than the BS in Geology. 
 
Collaboration with and Impact on Other USHE Institutions 
 
USU currently collaborates with Weber State University in several aspects of the Geoscience programs, 
most notably a shared summer field camp (capstone course) experience that is offered jointly every other 
summer. A joint field camp program is being explored with the University of Utah that contains a special 
field experience dedicated to students in the AEG program. Such collaborations are expected to be 
strengthened by the commencement of the proposed program. 
 
Benefits 
 
The proposed program will provide Bachelor degrees to a large number of Utah citizens who wish to work 
professionally in fields related to Applied Environmental Geoscience. It will also increase growth in 
graduate program enrollments at USU, as many of these students will remain to earn Master’s degrees in 
this field.  
 
Consistency with Institutional Mission 
 
As a Land Grant University, Utah State is committed to address issues related to land use and the 
environment. The BS in Applied Environmental Geoscience is consistent with the University’s goals, as 
promulgated through the compact planning process. These goals include: 
 
• enhancing the University's national reputation for discovery, learning, and engagement. 
• building a diverse and inclusive campus community, fostering demographic and intellectual 
diversity. 
• fostering new partnerships, both internally, through interdisciplinary, interdepartmental/college, and 
interdivisional collaboration, and externally, through connections with government and the private 
economy, in keeping with the new role of the engaged land grant university. 
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SECTION IV: Program and Student Assessment 
 
Program Assessment  
 
The primary goal of this program is to produce highly trained bachelor graduates who understand the 
fundamentals of Environmental Geoscience and are employable within both the public and private sector 
as consultants, managers, or teachers.  
 
The director of undergraduate studies will conduct exit interview with all graduating AEG students to 
ascertain their perspectives on how the program and various faculty have contributed to their educational 
experience/needs. Follow-up questionnaires will be mailed to AEG graduates one year after they complete 
their programs to assess their success in finding employment and to obtain insights from the working world.   
 
There will also be “market-based” program assessment. The Department will continue to solicit input from 
potential employers of our AEG students (e.g., consulting/environmental firms, and state and Federal 
agencies responsible for land and resource management) regarding the knowledge base they require for 
their employees. 
 
Program success will be assessed by monitoring the success rate of graduates in achieving professional 
accreditation, which was enacted by the State legislature in Spring 2002. 
 
Expected Standards of Performance 
 
Graduates of this program must meet performance standards for status as Registered Professional 
Geologists, as enacted by the State legislature in Spring 2002. Graduates also should be prepared to 
continue their education at the graduate level.  
 
Student Assessment 
 
Student assessment is addressed primarily through capstone course experiences such as Geol 5200 
Geology Field Camp, which requires the integration of skills learned throughout the program at all levels, 
and requires written reports that allow for evaluation of their ability to communicate effectively. Students 
can also be evaluated by monitoring the success rate of graduates in achieving professional accreditation 
as Registered Professional Geologists.  
 
Continued Quality Improvement  
 
Continued quality improvement will be addressed incrementally by reviewing the results of student 
assessment programs, by polling graduates about workplace skills and companies who employ these 
graduates. The status of the undergraduate programs will be assessed to determine if there are problems 
that need to be fixed, or areas where the curriculum needs to be adjusted. Input is also solicited from 
various other constituencies on campus: the Watershed Science unit and the Department of Geography 
and Earth Resources in the College of Natural Resources, the Anthropology unit in the College of HASS, 
and the broader interdisciplinary campus-wide water research group. We consult with recruiters, alumni 
who frequently employ our graduates, and distinguished visitors to ensure that course offerings and degree 
requirements will adequately prepare our majors for professional employment. 
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SECTION V: Finance 
 
Funding Sources 
 
Current operating expenses are constrained by budgetary limitations. Recent losses in current expense are 
being made up through increased student fees and through development efforts. For example, the seminar 
series is currently supported entirely on development funds.  
In view of the current budget climate, increased emphasis is being placed on development as a source of 
external funds to finance programs. Received from the Browning Foundation was $40,000 to replace the x-
ray diffraction spectrometer, and generous support was received from the Jones Family Foundation for 
equipment purchases in the past. A yearly allotment of $10,000 is received from Anadarko Petroleum to 
support graduate student scholarships, student travel to meetings, and the seminar series. ExxonMobil 
began recruiting at USU a few years ago, and similar support from them is expected.  
USU has raised over $70,000 for equipment, travel, seminars, and scholarships. Continued success with 
development efforts will allow the Department to offset equipment, travel and current expenses if no new 
funds are allocated to the operating budget. The entire budget is expected to be funded through 
development which will be assisted by the Geology Advisory Board.  It is anticipated that the development 
efforts will continue to be successful and more than sufficient to support this program.  
Reallocation 
 
Support for the new course, Introduction to Environmental Geoscience, will come in part from reallocation 
of internal resources (Department) from one existing section of Introductory Geology (out of five sections 
taught each year).  
 
Impact on Existing Budgets  
 
Some funding will come from an increase in the base E&G Current Expense budget and from increased 
development efforts. Thus, none of our other programs will be affected. 
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Appendix A 
Program Curriculum.  
New Courses to be Added in the Next Five Years 
Course Number Title  Credits 
Geology 1200 Introduction to Environmental Geoscience 3 
 
All Program Courses 
Course Requirements for B.S. or B.A. Degree 
 
Required Courses, Geology  (29 credit hours) 
o Geol 1200 (BPS)  Introduction to Environmental Geoscience  3 
o Geol 3500  Mineralogy 4 
o Geol 3550 (CI)  Sedimentation and Stratigraphy 4 
o Geol 3600  Geomorphology  4 
o Geol 3700  Structural Geology 4 
o Geol 4700 (CI)  Geologic Field Methods 2 
o Geol 5600  Geochemistry  3 
o Geol 5200  Geology Field Camp 5 
   
Geology Electives Required (12 credit hours) 
o Geol 5150  Fluvial Geomorphology 4 
o Geol 5160  Hillslope and Landscape Geomorphology  3 
o Geol 5410  Introduction to Clay Mineralogy 2 
o Geol 5510  Groundwater Geology. 3 
o Geol 5520 (CI)  Hydrogeologic Field Methods.  3 
o Geol 5530 (QI)  Exploration Geophysics and Petroleum Exploration 4 
o Geol 5540 (QI)  Quantitative Methods in Geology 3 
o Geol 5550  Geochemical Application of Electron Microprobe and X-Ray 
Fluorescence Analysis. 
4 
o Geol 5630  Photogeology.  2 
o Geol 5650  Senior Thesis. 3-4 
o Geol 5680  Paleoclimatology . 3 
   
Support Courses Required (39-40 credit hours) 
Chemistry Group (10 credits)  
o Chem 1210  Principles of Chemistry I 4 
o Chem 1220 (BPS)  Principles of Chemistry II  4 
o Chem 1230  Chemical Principles Laboratory I  1 
o Chem 1240  Chemical Principles Laboratory II  1 
   
Math/Stat Group (7 credits)  
o Stat 3000 (QI)  Statistics for Scientists 3 
o Math 1210 (QL)1  Calculus I 4 
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Physics Group (4 credits)  
o Phyx 2110.  The Physics of Living Systems I. OR 4 
o Phyx 2210 (QI)  General Physics—Science and Engineering I 4 
   
Environmental Group (18-19 credits)  
o Biol 1210  Biology I 4 
o Biol 1220 (BLS) Biology II 4 
o Awer 3700 Fundamentals of Watershed Science. 3 
o Soil 3000  Fundamentals of Soil Science. 4 
   
o CEE 5190  Geographic Information Systems for Civil Engineers (3 cr) OR  
o Awer 4930  Geographic Information Systems (4 cr) 3-4 
   
Support Electives Required (12 credit hours) 
Choose up to 8 credits in any one group.  
   
Group A  Hydrologic Science  
o Awer 4490 (d5490)  Small Watershed Hydrology. 4 
o Soil 4600 (d6600)  Principles of Surface Hydrology  3 
o Envs 5320 Water Law and Policy in the United States. 3 
o Awer 5660 Restoration of Wildland Watersheds. 3 
o Awer 5670 Restoration of Wildland Watersheds Practicum. 1 
   
Group B  Ecology, Soils, and Environmental Chemistry   
o Soil 5050 (d6050)  Principles of Environmental Soil Chemistry. 3 
o Soil 5130 (d6130)  Soil Genesis, Morphology, and Classification. 4 
o Soil 5560 (d6560)  Analytical Techniques for the Soil Environment. 2 
o Soil 5620  Aquatic Chemistry 2 
o Biol 2220  General Ecology. 3 
o Biol 3220  Field Ecology. 2 
o Chem 3650 (DSC)  Environmental Chemistry.  3 
   
Group C  GIS/Remote Sensing  
o Frws 3750.  Geographic Applications in Remote Sensing. 3 
o Awer 4750.  Fundamentals of Remote Sensing. 3 
o Envs 5100 (d6100).  Methods of Environmental and Ecological Mapping. 3 
o Frws 5250 (d6250).  Remote Sensing of Land Surfaces. 4 
   
 Totals:  
 Geology required 29 
 Geology elective 12 
 Support required 39-40 
 Support electives 12 
 Total 92 
 Other GE and elective 27-28 
Grand Total Total Number of Credits 120 
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Appendix B 
 
Program Schedule 
 
Fall Semester Spring Semester 
Year 1 
Gen Ed Breadth                                       (3) 
Chem 1210 Chemistry I                          (4) 
Chem 1230 Chemistry Lab I                   (1) 
Engl 1010                                                (3) 
Biol 1210                                                 (4) 
                                                                15 cr 
 
 
Geol 1200 Intro Environ Earth Science   (3) 
Math 1210 Calculus I                              (4) 
Chem 1220 Chemistry II   BPS               (4) 
Chem 1240 Chemistry Lab II                  (1) 
Biol 1220 BLS                                        (4) 
                                                                16 cr 
Year 2 
Geol 3550 Sedimentation/Stratigraphy   (4)  
Geol 3600 Geomorphology                     (4) 
Engl 2010                                                (3) 
Soil 3000 Fund. Soil Science                  (4) 
                                                              15 cr 
 
 
Geol 3500 Mineralogy                             (4) 
Geol 3700 Structural Geology                 (4) 
Gen Ed breadth III                                   (3) 
Geol Elective                                           (4) 
                                                              14 cr 
Year 3 
Geol 4700 Field Methods                        (2) 
Phyx 2110 or 2210  Physics I                  (4) 
Gen Ed breadth IV                                   (3) 
GIS course                                            (3-4)  
Geol Elective                                          (3) 
                                                        15-16 cr 
 
 
Phyx 2120 or 2220 Physics II                  (4) 
Gen Ed depth I                                         (3) 
Awer 3700 Fund. Watershed Sci              (3) 
Gen Ed breadth V                                    (3) 
 
                                                              13 cr 
 
Summer: Field Camp                             5 cr 
Year 4 
Geol 5510 Groundwater Geology           (3) 
Gen Ed depth II                                       (3) 
Support elective                                       (3) 
Stat 3000 Statistics                                  (3) 
Support elective                                       (3) 
                                                              15 cr 
 
Geol Elective                                           (3) 
Geol Elective                                           (3) 
Support elective                                       (3) 
Support elective                                       (3) 
 
                                                              12 cr 
 
 
Total credits     120–121 
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Appendix C Faculty 
List of faculty within the institution, with their qualifications, to be used in support of the program. 
 
Table C.1 Listing of Current Geology Faculty 
1. Carol M. Dehler, PhD, 2001 
University of New Mexico 
Assistant Professor 
Sedimentology, low temperature geochemistry, tectonics of the 
Neoproterozoic. 
2. James P. Evans, PhD, 1987 
Texas A&M University 
Professor 
Structural geology: structural analyses of deformed rocks; 
deformation and rock mechanics, field mapping; fault zone process
and the hydrology of fractures and fault systems. 
3. Donald W. Fiesinger, PhD, 1976 
University of Calgary 
Associate Professor and Dean 
Igneous petrology; mafic and felsic magma systems in NW Utah. 
Dean, College of Science.  
4. Susanne U. Janecke, PhD, 1991 
University of Utah 
Associate Professor 
Regional tectonics, structure, regional tectonic analyses, and 
extensional deformation; basin analysis, geologic evolution of 
North American Cordillera. 
5. Peter T. Kolesar, PhD, 1973 
University of California, Riverside 
Associate Professor 
Low-T geochemistry & carbonate petrology: origin of Tertiary/ 
Quaternary calcite veins and their use in paleoclimatology and 
groundwater hydrology of the southern Great Basin. 
6. Thomas E. Lachmar, PhD, 1989 
University of Idaho 
Associate Professor  
Groundwater hydrology: confined aquifers, stream losses and 
water table depths, groundwater recharge to surface streams 
and the transport of chemical and radioactive contaminants. 
7. W. David Liddell, PhD, 1980 
University of Michigan 
Professor  
Paleoecology & sedimentology: coral-reef ecology, sedimentary 
facies of modern carbonate environments, sequence stratigraphy 
and cyclicity of Paleozoic rocks. 
8. Susan K. Morgan, MS, 1988 
Utah State University, Lecturer  
Geoscience education, earth history, carbonate petrology, 
stratigraphy.  
9. Joel L. Pederson, PhD, 1999 
University of New Mexico 
Assistant Professor 
Geomorphology, sedimentology, paleoclimatology, and 
geoarchaeology; hillslope processes, climatic controls on 
landscape evolution (Colorado Plateau, Grand Canyon). 
10. Anthony Lowry, PhD, 1991 
University of Utah 
Assistant Professor 
Geophysics, GPS measurement of active tectonics, seismology, 
tectonics, geologic hazards assesment.  
11. John W. Shervais, PhD, 1979 
University of California, Santa 
Barbara, Professor and Head 
Igneous petrology, geochemistry, tectonics: major and trace 
element geochemistry of igneous rocks, volcanism, ophiolites 
and island arcs, mantle metasomatism, formation of lunar crust. 
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Table C.2 Listing of Research and Emeritus Faculty 
1.  Robert Q. Oaks, PhD, 1969 
Yale University; Professor Emeritus 
 
Sedimentology and clastic sedimentation, geology and 
tectonics of northern Utah; retired but active. 
2. James P. McCalpin, PhD, 1981 
Colorado School of Mines         
Adjunct Research Professor 
 
Paleoseismicity, neotectonics, geologic hazard mitigation;     
GEO-HAZ Consulting, Inc. 
3. Craig B. Forster, PhD, 1987 
University of British Columbia  
Adjunct Research Professor 
 
Hydrogeology, geotechnical applications in engineering 
geology; Research Faculty at University of Utah.  
 
 
Table C.3 Additional Earth Science Faculty at Utah State University 
with Adjunct Appointments in Geology 
1. Jack C. Schmidt, PhD, 1987 
Johns Hopkins University 
Associate Professor 
Fluvial Geomorphology: Department of Aquatic, Watershed, 
and Earth Resources, College of Natural Resources. 
2. Lynn M. Dudley, PhD, 1983 
Washington State University 
Professor 
Soil Geochemistry: Department of Plants, Soils and 
Biometeorolgy, College of Agriculture.  
3. Janis L. Boettinger, PhD, 1992 
University of California, Davis 
Associate Professor 
Soil Mineralogy: Department of Plants, Soils and 
Biometeorolgy, College of Agriculture.  
4. David G. Chandler, PhD, 1998 
Cornell University  
Assistant Professor 
Surface Hydrology: Department of Plants, Soils and 
Biometeorolgy, College of Agriculture.  
5. David G. Tarboton, Sc.D.,1989 
Massachusetts Institute Technology 
Professor 
Water Resources and Hydrology, Utah Water Research 
Laboratory and Department of Civil and Environmental  Civil 
Engineering. 
 
 
 
